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1. Introduction   

The current drought in Arizona began in the mid -1990s. Since then, only seven of the last 25 
years have been wetter than the long -term annual average statewide. Total precipitation 
during Water Year 2019 was above average for most of the state.  However, because 
hydrologic drought has been a long-lasting issue in the West, full reco very will require several 
years of above average precipitation.   

The state received significant precipitation from January through March. Th e well -above 
average snowpack and streamflow led to a reduction of Exceptional Drought (D4), Extreme 
Drought (D3), and Severe Drought (D2) in Northeastern, Eastern, and Central Arizona.  Higher 
than normal snowpack levels accumulated in the Upper Colorado River Basin over the winter. 
There was also a significant water level increase in the Salt -Verde reservoir system.  

The 2019 monsoon activity began late in the summer with some heavy rainfall events, but 
these were highly localized, and precipitation was b elow average for most locations. The dry 
conditions in July and August continued in September , reversing the long-term drought 
improvements gained last quarter after the extremely wet winter and relatively wet spring.  

Arizonaõs Drought Preparedness Plan activities continue to provide a framework to monitor 
drought conditions  in the state , improve u nderstanding of drought impacts, and determine 
mechanisms for limiting future vulnerability.  

2. Drought Status Summary   

2.A. Winter Precipitation: October 201 8 ð April 201 9  

Winter of 2017-2018 (Fig. 1 ) 
was exceptionally dry with the 
entire state receiving less than 
50% of its normal precipitation. 
The Upper Colorado River Basin 
(CRB) was also very dry, 
receiving less than 70% of 
normal precipitation. In 
contrast,  the winter of 2018 -
2019 was very wet across the 
entire CRB with the upper and 
lower basins receiving over 
129% and over 110% of normal 
precipitation , respectively .  

Snowpack was widespread and lasted well into the spring with significant runoff into th e 
streams and reservoirs in the upper and lower basins. The runoff increased storage in both 
Lake Powell and Lake Mead, offsetting some of the losses from the previous winter.  

Figure 1. Precip Oct. 2017 -Apr. 2018  
 

Figure 2. Precip . Oct. 2018 -Apr. 2019                              

 

https://www.cbrfc.noaa.gov/product/mapsum/map/cbrfcS201704.png
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2.B. Monsoon Precipitation : June  ð September 201 9  

The 2019 monsoon precipitation was much below average across the state with the northern 
two-thirds  of Arizona receiv ing less than 50% of normal monsoon rainfall. The monsoon 
activity had a very late start and remained very localized with few large storms.  Most of the 
rainfall occ urred in the southeast quarter of the state. The remnants of Hurricane Lorena in 
late September helped improve the summer wet season but was not actually related to the 
monsoon. Although the severe storms associated with this low -pressure system brought 
damaging hail, winds , and a few small tornadoes, the rainfall was beneficial in boosting the 
summer wet-season totals in central and southwestern Arizona. (In figure 4 , t he small area 
that appears to have received heavy rainfall in n orthern Apache County near Kayenta is 
actually a bad data point ) 

2.C. Cumulative Precipitation and Streamflow Summary  

Precipitation  

Cumulative precipitation for Water Year 2019 ended up at near normal levels throughout the 
mountainous areas of Arizona, ranging from 76% to 106% of average in the major river basins. 
Despite below normal precipitation during the monsoon season, the conditions for the entire 
water year remained near average ( Table 1 ).  

Table 1. Water Year 2019 Mountain Precipitation (as of September 30, 2019)  

Major Basin Percent of 30-year Average Precipitation  

Salt River Basin 98% 

Verde River Basin 106% 

San Francisco-Upper Gila River Basin 76% 

Little Colorado River Basin 105% 

 

Figure 3. Precipitation June ð Sept. 2019  Figure 4. Precipitation June ð Sept. 2019  
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Streamflo w 

Drought status, as indicated by streamflow data , shows an annual decrease in drought 
severity throughout Arizona from 2018 to 2019. Streamflow data collected in 2019 shows 
significantly more runoff in fall, winter, and spring , compared to 2018. Flows in 2019 from 
October to June were normal to above normal even approaching much above normal during 
February. The late winter and spring runoff for 2019 was characterized by widespread, 
sustained, and significantly elevated runoff events. Many s treamflow gages recorded flows 
that were the highest in the last 25 years.  

Unfortunately, th e high quantity of runoff did not continue and streamflow across the state 
decreased during the summer months below the long -term average. From June through the 
rest of 2019, streamflow decreased significantly when compared to either monthly statistics 
or to Water Year 2018 (Fig. 5). Lack of summer storms resulted in a reduction in both the 
number and magnitude of runoff events. Runoff during the last four months of  Water Year 
2019 was characterized by severe hydrologic drought.  

 
 

 

 

 

 

 

Figure 5. Area -based monthly runoff as determined by USGS streamflow gages for 2018 and 2019 representing the 
entire state of Arizona. The hydrograph (black line) represents runoff per unit area and is plotted over the long -term 
statistics of runoff for each month. The stati stics, based on quality assured and approved data for the period of record, 
include the maximum runoff during the period of record for each mont h of the year (top of the dark blue area); the 
90th percentile runoff for each month (top of the light blue area ); the interquartile range (the green area bounded by 
the 75th percentile on top and 25th percentile on the bottom); the 10th percentile runoff for each month (the bottom 
of the orange area); and the minimum discharge for each month (bottom of dark brown a rea). The plot covers a period 
of one year with the statistics being identical for each year.  
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2.D. Water Supply Status  

Colorado River Basin and Reservoir Status 1 

Precipitation in the Upper CRB was above average during Water Year 2019. On September 
30, 2019, the cumulative precipitation received within the Upper CRB for Water Year 2019 
was 120% of average. Snowpack conditions trended above average across most of the CRB 
throughout the snow accumulation season. The basin -wide snow water equivalent measured 
134% of average on April 1, 2019. Total seasonal accumulation peaked at approximately 132 % 
of average on April 15. On April 1, the snow water equivalents for the Green River, Upper 
Colorado River Headwaters, and San Juan River Basins were 101%, 125%, and 151% of average, 
respectively.  

Above average streamflows were observed throughout much of the CRB during Water Year 
2019. Unregulated2 inflow into Lake Powell was 13.54  million acre feet ( MAF), or 125% of the 
30-year average3, which is 10.83 MAF. Unregulated inflow to Flaming Gorge, Blue Mesa, and 
Navajo Reservoirs was 109%, 143%, and 134% of average, respectively.  During the 2019 spring 
runoff period, inflows to Lake Powell peaked on June 18, 2019 at approximately 78,250 cubic 
feet per second (cfs). The April  through July unregulated inflow volume for Lake Powell was 
10.41 MAF, which was 145% of average.  

Lower Basin tributary inflows above Lake Mead were above average for Water Year 2019.  
Tributary inflow measured at the Little Colorado River near Cameron ga ge totaled 0.201 MAF, 
or 140% of average. Tributary inflow measured at the Virgin River at Littlefield gage totaled 
0.227 MAF, or 125% of average.  Below Hoover Dam, tributary inflow for Water Year 2019 
measured at the Bill Williams River below Alamo Dam ga ge totaled 0.022 MAF, and tri butary 
inflow measured at the Gila River near Dome gage totaled 0.020 MAF  

The Colorado River total system storage experienced a net increase of 4.27 MAF in Water 
Year 2019. Reservoir storage in Lake Powell increased by 2.74 MAF (3,380 mcm), and 
reservoir storage in Lake Mead increased by 0.556 MAF (690 mcm) during Water Year 2019. 
At the beginning of the Water Year (October 1, 2018) Colorado River total system storage 
was 47% of capacity. At the end of the Water Year ( September 30, 2019) total system stora ge 
was 54% of capacity. 

Salt and Verde Reservoirs  

Water Year 2019 started with one of the wettest Octobers on the Salt and Verde watershed s 
with 4.03  inches (in) of precipitation (322% of median). The wet weather was a signific ant 
relief to the previous water year with the lowest inflows on record into the SRP reservoir 
system. As a result, during the winter runoff season (January ð May) in 2019 the watershed 
experienced twice the median runoff (210%) from 10.36  in of precipitat ion (146% of normal) 

 
1 Information in this section was taken from the United States Bureau of Reclamationõs Sept.  10 draft òAnnual Operating Plan for Colorado 

River Reservoirs 2019.ó The information has been updated to the end of the Water Year 2018, where appropriate and where data was 
available.  
 
2 Unregulated inflow adjusts for the effects  of operations at upstream reservoirs. It is computed by adding the change in storage and the 
evaporation losses from upstream reservoirs to the observed inflow. Unregulated inflow is used because it provides an inflow time series 
that is not biased  by upstream reservoir operations.  
 
3 All unregulated inflow, precipitation, and snowpack statistics are based on the 30 -year period 1981-2010. 
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with a total inflow of 1 .121 MAF into the Salt and Verde reservoirs. The productive runoff 
season resulted in Roosevelt Lake increasing from 38% full to 78% full from Oc tober 1 to May 
31. Horseshoe and Bartlett Reservoir on the Verde Watershed started the water year at a 
combined 29% full and were near 100% capacity by late February, spill ing approximately 
100,000 acre feet ( AF) of water over Granite Reef Dam throughout t he month of March.   

Following a cooler than normal May and June, the 2019 monsoon season got off to a slow 
start and as of mid -September only 3.05 in of monsoon precipitation (54% of normal) had 
been observed on the Salt and Verde watersheds. A late September storm added 1.78 in of 
precipitation throughout the watershed s bringing the monsoon total to 4.83  in (75% of 
normal) and produced 5  in to 8 in  of rain in 6 hours over areas of the Superstition Mountains 
and Lower Salt Watershed (below Roosevelt Dam). As a result of the extreme inflow from 
the storm event into the l ower Salt reservoirs, additional releases were necessary from 
Stewart Mountain Dam and approximately 13,000 AF of water were spilled over Granite Reef 
Dam on September 23-24. The total storage of the Salt and Verde reservoir system as of 
September 30, 2019 was 69% (1,577,442 AF) compared to 46% at the same time last year. 
Total inflow for Water Year 2019 is 1,288,000 AF (141% of median).    

2.E. Drought Index Wells  

The ADWR maintains groundwater index wells throughout the state  (Fig. 
6).  The agencyõs Field Services Section collects groundwater levels 
statewide from approximately 1,800 index wells, including drought index 
wells. ADWR also maintains a statewide network of roughly 130 
automated groundwater monitoring sites and a database that  contains 
field -verified data including discrete water level measurements, 
location, and other well specific information.  

In 2015, ADWR staff developed a Monitoring Well Network Optimization Plan, which in part 
focuses on the identification of additional drought monitorin g index wells within the state. 
Using criteria established by the United States Geological Survey (USGS), six wells in Arizona 
(four of which have been identifyied in Water Year 2019) have been utilized as qualitative 
supplements to existing drought indica tors. Depth -to-water measurements are collected at 
these sites multiple times per day by means of a pressu re transducer. Transducer 
measurements are later verified with less frequent discrete measurements taken by ADWR 
field staff. Water level data from co ntinuous monitoring sites statewide are being reviewed 
and evaluated with respect to meeting criteria for the USGS Climate Response Network. For 
additional information regarding the USGS climate response network criteria : 
https://groundwaterwatch.usgs.gov/net/ogwnetwork.asp?ncd=crn . 

Figures 7 through 12 are hydrographs showing groundwater level record s and the historical 
daily median. Automated groundwater levels for each well site  are plotted in blue, the 
historical daily median is plotted in green, and provisional data is plotted in red. Gaps in the 
water level record correspond to periods of no data collection, usually due to technical 
problems with the pressure transducer s. The grey area on the right -hand side of the graph 
indicates the extent of Water Year 2019, beginning on October 1, 2018.   

Figure 6. Drought index 
well s and watershed map   

https://groundwaterwatch.usgs.gov/net/ogwnetwork.asp?ncd=crn
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Whitewater Draw Watershed  - ADWR Monitoring Site ôD-21-28 21BCBõ 

This Index Well is located within the White Water  Draw Watershed and in the Wilcox Groundwater 

Basin. Adjacent to the Leslie Creek drainage, this well is completed in shallow alluvial materials. 

Despite continued water level decline throughout Water Year 2019, water levels remained above 

historical daily  median values until mid -July. Observed water levels throughout late -July and August 

2019 have consistently remained below historical daily median values.  

 

 
Figure 7. Automated groundwater level data for ADWR drought index well ôD-21-28 21BCBõ plotted with historical daily 
median groundwater levels. Water level data and additional information for this site is available through ADWRõs GWSI 
web application: https://gisweb.azwater.gov/gwsi/Detail.aspx ?SiteID=313533109301801 . 

San Pedro River Watershed  - ADWR Monitoring Site ôD-15-20 09AAB2õ 

This Index Well is located within the San Pedro River Watershed and in the Lower San Pedro 
Groundwater Basin. Situated on the banks of the San Pedro River, this wel l is completed in a shallow 
alluvial aquifer system and is in the riverõs floodplain. Water levels at this monitoring site have 
consistently remained below the historical daily median throughout Water Year 2019. Sustained water 
level decline beginning in S pring 2019 resulted in yet another record maximum depth to water of 
34.53 ft on August 23, 2019, surpassing the previous summerõs record maximum depth of 34.13  ft.  

 

 

Figure 8. Automated groundwater level data for ADWR drought index well ôD-15-20 09AAB2õ plotted with historical 
daily median groundwater levels. Water level data and additional information for this site is available through ADWRõs 
GWSI web application: https:/ /gisweb.azwater.gov/gwsi/Detail.aspx?SiteID=320901110175301 . 

Location (NAD 27) Depth of Well Altitude (above sea level)Record Maximum Depth to WaterRecord Minimum Depth to Water Median Depth to Water

N 31° 35' 29.87'', W 109° 30' 18.00'' 25 feet 4648 feet 18.35 feet 1.40 feet 11.08 feet

Location (NAD 27) Depth of Well Altitude (above sea level)Record Maximum Depth to WaterRecord Minimum Depth to Water Median Depth to Water

N 32° 09' 02.74'', W 110° 17' 53.34'' 89 feet 3307 feet 34.53 feet 26.10 feet 32.68 feet

https://gisweb.azwater.gov/gwsi/Detail.aspx?SiteID=313533109301801
https://gisweb.azwater.gov/gwsi/Detail.aspx?SiteID=320901110175301
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San Pedro River Watershed - USGS Monitoring Site ôD-24-21 17BCB3õ 

This Monitoring Well is operated through the USGS and is located along the foothills of the Huachuca 
Mountains in the San Pedro River Watershed. The USGS has classified this well as being completed in 
òOther Aquifersó. Consistent water level rise throughout the first half of the water year led to above 
average water levels in the spring. However, water level declines beginnin g in April 2019 have 
persisted through the summer leaving water levels 2.16  ft below the historical daily median as of 
September 1, 2019. 

 

 
Figure 9. Automated groundwater level data for USGS drought index well ôD-24-21 17BCB3õ plotted with historical 
daily medi an groundwater levels. Water level data and additional information for this site is available through the USGS 
Groundwater Watch web application : https://groundwaterwatch.usgs.go v/NetMapT1L2.asp?ncd=crn&sc=04 . 

Verde River Watershed  - ADWR Monitoring Site ôB-17-02 26CCD3õ 

This Index Well is located at Del Rio Springs in the Verde River Watershed. This monitoring well is 
completed in a shallow conglom erate unit.  Similar to previous  years of observation, a consistent rise 
in water level was observed beginning in Fall 2018 and continuing into Spring 2019. Water level 
decline began in Spring 2019 and continued into the summer months, culminating in a new record 
maximum depth to water o f 15.09 ft on August 26, 2019. Water level trends this year remained near 
or slightly below the historical daily median until July, at which point continued water level decline 
resulted in values well below historical average s. 

 

 
Figure 10. Automated gro undwater level data for ADWR drought index well ôB-17-02 26CCD3õ plotted with historical 
daily median groundwater levels. Water level data and additional information for this site is available through 
ADWRõs GWSI web application: https:/ /gisweb.azwater.gov/gwsi/Detail.aspx?SiteID=344912112264101 . 

Location (NAD 27) Depth of Well Altitude (above sea level)Record Maximum Depth to WaterRecord Minimum Depth to Water Median Depth to Water

N 31° 20' 43.90'', W 110° 14' 19.70'' 123.6 feet 5100 feet 36.70 feet 30.05 feet 33.09 feet

Location (NAD 27) Depth of Well Altitude (above sea level)Record Maximum Depth to WaterRecord Minimum Depth to WaterMedian Depth to Water

N 34° 49' 11.86'', W 112° 26' 40.83'' 206 feet 4456 feet 15.09 feet 13.05 feet 13.89 feet

https://groundwaterwatch.usgs.gov/NetMapT1L2.asp?ncd=crn&sc=04
https://gisweb.azwater.gov/gwsi/Detail.aspx?SiteID=344912112264101















































